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ABSTRACT
Metal Injection Moulding (M1M) has become the important production process, which 
combines the basic principles of plastic injection moulding process with powder 
metallurgy process. This process is suitable for high volume production of small parts 
with complex shape at low cost compared to other metal processing such as casting and 
machining. Each step in M1M process plays a vital role in order to achieve high quality 
final product. The main application of the MIM process is to produce products o f 
complex shapes having excellent mechanical properties. The study using 316L stainless 
steel powders with 16 pm particles size and a composite binder system whose main 
constituents are polyethylene glycol (PEG), which are water soluble binder system and 
finely dispersed polymethyl methacrylate (PMMA). Feedstocks were prepaid by hot 
mixing process and subsequently compacted by hot-press compaction method to form a 
specimen with 30 mm diameter and 3 mm thickness. Three different PEG % weight 
composition; 65 %, 75 % and 85 % with 63 % powder loading were studied. Focus was 
given to determine the homogeneity o f the feedstock. Result show that increasing o f 
PEG % composition would increase the value of viscosity. Under SEM composition, the 
presence of voids in fractured surface believed to be due to entrapped air during 
compaction process. This will cause inhomogeneity o f the feedstock. The result also 
show that 75 % PEG composition gives better homogeneity, which is associated with 
higher density and strength of the green body.
TABLE OF CONTENTS
Acknowledgement i
Abstract ii
Table of contents iii
Lists of table vii
Lists of figures viii
Lists of abbreviations xi
CHAPTER 1
1.0 Introduction I
1.1 The main objective 6
1.2 Significance of project 7
1.3 Scope of project 7
1.4 Thesis outline 8
CHAPTER 2
2.0 Introduction 9
2.1 Outline of the complete process 10
2.2 The characteristic of powder for MlM 11
2.2.1 Attributes of an ideal MIM powder 11
2.2.2 Particle size and shape 12
2.3 The characteristic of binder for MIM 15
CONTENTS PAGE
2.3.1 Introduction 15
2.3.2 Binder Requirement and Characteristics 16
2.3.3 Binder Selection and Additives 17
2.4 The Characteristic and Properties of Binders Constituents 19
2.4.1 The characteristic of PEG 19
2.4.2 The Characteristic of PMMA 20
2.5 The characteristics of powder/binder mixtures 21
2.5.1 Introduction 21
2.5.2 Optimal Powder Loading for M1M 21
2.6 Rheologica! Feedstock characteristic 24
2.6.1 Introduction 24
2.6.2 Flow characteristic 24
2.6.3 Capillary rheometer and Viscosity calculation 27
2.7 Homogeneity of the Feedstock 29
2.8 Compaction process 31
2.9 Conclusion 31
CHAPTER3
3.0 Introduction 33
3.1 Powder and Binders 33
3.1.1 Powder 33
3.1.2 Binder 34
3.2 Thermal analysis 34
3.2.1 Differential scanning calorimeter 35
3.2.2 Thermogravimetric Analysis (TGA) 36
3.3 Binder composition and formulation 37
3.4 Mixing process 38
3.5 Crushing process 42
3.6 Feedstock characteristic 43
3.6.1 Rheological test for binder and feedstock 43
3.6.2 Scanning electron microscope (SEM) 44
IV
